Members of the genera Micrococcus Cohn 1872 and Zhihengliuella Zhang et al. 2007 belong to the family Micrococcaceae of the suborder Micrococcineae in the class Actinobacteria. Members of the genus Micrococcus have Gram-stain-positive, non-motile, non-endospore-forming, yellow-pigmented, small spherical cells. Members of the genus contain A4a and A2a types of peptidoglycan, as defined by Schleifer & Kandler (1972) , iso-C 15 : 0 and anteiso-C 15 : 0 as dominant fatty acids and MK-8/MK-8(H 2 ) as the dominant menaquinone. With few exceptions, almost all described species of Micrococcus grow at high salt (10 % and above NaCl) and alkaline pH (pH 10) (Kloos et al., 1974; Liu et al., 2000 Liu et al., , 2007 Chen et al., 2009; Zhao et al., 2009; Zhang et al., 2010) . Similarly, members of the genus Zhihengliuella have Gram-stain-positive, yellow-pigmented, non-motile, nonendospore-forming, oval to short rod-type cells with high levels of iso-C 15 : 0 and anteiso-C 15 : 0 fatty acids, display the A4a type of peptidoglycan and grow at high concentrations of NaCl (10 % and above) and alkaline pH (pH 10) (Zhang et al., 2007; Tang et al., 2009; Chen et al., 2010; Hamada et al., 2013) . Initially, the presence of tyvelose as a cell-wall sugar and MK-10 as the dominant menaquinone were considered as distinguishing features of the genus Zhihengliuella (Zhang et al., 2007) , but the publication of emended descriptions of the genus has revealed that these features may or may not be present in members of the genus (Tang et al., 2009; Hamada et al., 2013) .
Our study on the taxonomy of the genera Micrococcus and Zhihengliuella revealed that Micrococcus lactis MCC 2278 T and Zhihengliuella aestuarii JCM 16166 T , both described in 2011 (Chittpurna et al., 2011; Baik et al., 2011) , showed high levels of 16S rRNA gene sequence similarity (99.3 %) and formed a cluster distinct from other members of the genera Micrococcus and Zhihengliuella and other genera of the family Micrococcaceae. Higher levels of sequence similarity and clustering of M. lactis MCC 2278 T and Z. aestuarii JCM 16166 T in phylogenetic trees raised concerns about the current taxonomic status of these two organisms. Therefore, to establish the correct status of these two organisms, phylogenetic, phenotypic, chemotaxonomic and DNA-DNA hybridization (DDH) data for both organisms were generated and evaluated in the present study.
In order to revaluate the phylogenetic relationship of M. lactis MCC 2278 T and Z. aestuarii JCM 16166 T with described members of the genera Micrococcus and Zhihengliuella and with other closely related members of the family Micrococcaceae, 16S rRNA gene sequences were retrieved from public databases. The sequence of Cellulomonas flavigena DSM 20109
T was selected as an outgroup. Multiple sequence alignment of 16S rRNA gene sequences was performed with CLUSTAL_X version 1.81 (Thompson et al., 1997) and sequences were edited manually using DAMBE to get an unambiguous sequence alignment. Phylogenetic trees were reconstructed with the help of the software package MEGA version 6 , using Kimura's two-parameter model and bootstrap values based on 1000 replications. In order to evaluate the robustness of the tree topology, clustering was performed using three different methods: the neighbour-joining, maximum-likelihood and maximum-parsimony methods. Information about percentage similarity between different strains was obtained from the EzTaxone database (Kim et al., 2012 T and Z. aestuarii JCM 16166 T were procured from the respective culture collections and the authenticity of the cultures was confirmed by 16S rRNA gene sequencing. In addition, we verified most of the previous findings including morphology, physiology, chemotaxonomy [fatty acid methyl esters (FAMEs), quinone and polar lipids] and DNA G+C content in our own laboratory. Phenotypic data for both strains were generated under the same laboratory conditions as described by Prakash et al. (2014) , and biochemical and physiological tests were done using API 20NE and API ZYM kits from bioMérieux.
For scanning electron microscopy, active bacterial cells were harvested by centrifugation, washed three times with PBS and fixed with 0.25 % glutaraldehyde. After fixation, samples were dehydrated with a series of ethanol washes (30, 50, 70, 80, 90 and 100 %) and observed under a scanning electron microscope (Zeiss). In addition, Gramstaining was conducted at different physiological stages of growth using HiMedia's Gram-Stain kit and observed under a light microscope to determine morphological variations.
For FAME analysis, both strains were grown under the same conditions on tryptic soy agar (TSA) and FAMEs were extracted and analysed according to Sasser (1990) . Polar lipids and isoprenoid quinones were extracted and analysed by two-dimensional TLC and HPLC as described by Tindall (1990a, b) For DNA G+C content analysis, DNA was extracted by the phenol/chloroform method described by Marmur (1961) with additional RNase treatment. Thermal denaturation was performed with 5 mg DNA in each well along with SYBR Green I fluorescent dye (Invitrogen) at a final dilution of 1 : 100 000. Thermal conditions consisted of a ramp from 25 to 100 8C at 1 8C min 21 achieved by using a StepOnePlus Real-Time PCR system (Applied Biosystems). The fluorescence reading was considered at each step during the ramp. T m -based DNA G+C content determination by the fluorimetric method was done in triplicate as described by Gonzalez & Saiz-Jimenez (2002 T are rather more sensitive to NaCl than other members of the genera Micrococcus and Zhihengliuella (Table 2 ). All described members of Micrococcus (except M. lactis MCC 2278 T and M. terreus NBRC 104258 T ) tolerate up to 10 % NaCl (Prakash et al., 2014) , while members of the genus Zhihengliuella (except Z. aestuarii JCM 16166 T ) tolerate 10-25 % NaCl in the growth medium (Hamada et al., 2013) . In addition, ribulose was detected in the whole-cell sugars of all members of the genus Zhihengliuella except Z. aestuarii JCM 16166 T (Hamada et al., 2013) . Furthermore, the FAME profiles of M. lactis MCC 2278 T and Z. aestuarii JCM 16166 T were quite similar and distantly related to those of other members of the genera Micrococcus and Zhihengliuella (Table 3 ). The amounts of iso-C 14 : 0 and iso-C 16 : 0 were much larger in M. lactis MCC 2278 T and Z. aestuarii JCM 16166 T ; these fatty acids were present in small or trace amounts in other members of the genera Micrococcus and Zhihengliuella. In contrast, iso-C 15 : 0 was present in small amounts in M. lactis MCC 2278 T and Z. aestuarii JCM 16166 T , while this fatty acid was present in higher concentrations in other members of the genera Micrococcus and Zhihengliuella. In contrast to other members of the genus Zhihengliuella, Z. aestuarii JCM 16166 T did not contain a significant amount of anteiso-C 17 : 0 . The peptidoglycan interpeptide bridges of M. lactis MCC 2278 T and Z. aestuarii JCM 16166 T were L-Lys-Asp (Chittpurna et al., 2011) and L-Lys-L-Ala-D-Glu (Baik et al., 2011) , respectively, both classified as type A4a (Schleifer & Kandler, 1972) . Polar-lipid profiles of the two strains are shown in Fig. S3 . Both contained diphosphatidylglycerol, phosphatidylglycerol and phosphatidylcholine. In addition, M. lactis MCC 2278
T contained phosphatidylinositol, as reported by Chittpurna et al. (2011) . Unknown aminolipids were detected in both strains, as Baik et al. (2011) reported for Z. aestuarii JCM 16166
T . The presence of a few unknown aminolipids is possibly a common characteristic of the two strains. Menaquinones of the two strains were reanalysed in this study. The result was T were MK-8(H 2 ) and MK-10, respectively. Although the menaquinone profile is heterogeneous, the monophyletic relationship of the two strains with high 16S rRNA gene sequence similarity and the other phenotypic similarities described support the separate status of M. lactis MCC 2278
T and Z. aestuarii JCM 16166 T as members of a genus distinct from the genera Micrococcus and Zhihengliuella, as summarized in Table 2. DDH was carried out to confirm the speciation of the genus, as used by Prakash et al. (2014) . In brief, the experiment was carried out based on the principles of De Ley et al. (1970) with the modifications of Huss et al. (1983) , using the fluorimetric procedure described by Loveland-Curtze et al. (2011) . Data were generated in triplicate and reassociation was carried out at the optimum renaturation temperature [T or 50.516(%G+C)+47.0] according to De Ley et al. (1970) . DDH between M. lactis MCC 2278
T and Z. aestuarii JCM 16166 T was 63 %, which is lower than the recommended threshold value of 70 % for species delineation (Wayne et al., 1987) Cells are Gram-stain-positive, aerobic, non-motile, small cocci. Yellow-pigmented colonies are formed on TSA. Show positive reactions for catalase, gelatinase, acid phosphatase and leucine arylamidase and negative reactions for oxidase and urease. Variable for nitrate reductase. The predominant isoprenoid quinone is MK-8(H 2 ) or MK-10, depending on the species. The DNA G+C content of known strains is about 68 mol%. Predominant cellular fatty acids are anteiso-C 15:0 followed by iso-C 14:0 and iso-C 16:0 . The proportions of iso-C 15:0 and anteiso-C 17:0 are relatively small. Major polar lipids are diphosphatidylglycerol, phosphatidylglycerol and phosphatidylcholine. Phosphatidylinositol may or may not be present. Some unknown aminolipids are present. Glucose and mannose are predominant whole-cell sugars. The peptidoglycan type is A4a, with L-Lys-L-Ala or L-Lys-Asp types of interpeptide bridge in known strains. The type species is Neomicrococcus aestuarii.
Description of Neomicrococcus aestuarii comb. nov.
Neomicrococcus aestuarii (aes.tu.a9ri.i. L. gen. n. aestuarii of a tidal flat, from where the type strain was isolated). (Zhang et al., 2007; Hamada et al., 2013) . Tests were conducted in this study by using API 20NE and API ZYM kits (except determination of DNA G+C content) unless indicated. All strains tested positive for alkaline phosphatase, esterase (C4) and esterase lipase (C8) and negative for a-galactosidase, b-galactosidase and N-acetyl-b-glucosaminidase and assimilation of N-acetylglucosamine. Baik et al. (2011) .
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Description of Neomicrococcus lactis comb. nov.
Neomicrococcus lactis (lac9tis. L. gen. n. lactis from milk, relating to the isolation of the type strain from dairy waste).
Basonym: Micrococcus lactis Chittpurna et al. 2011.
The description is identical to that given for Micrococcus lactis MCC 2278 T by Chittpurna et al. (2011) . In addition, ribose, glucose and mannose are detected as whole-cell sugars. Shows positive reactions for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine T . Data for members of the genus Neomicrococcus were generated in this study using the Sherlock MIDI protocol and the TSBA database under similar experimental conditions. Data for members of the genus Micrococcus were taken from Prakash et al. (2014) . Data for members of the genus Zhihengliuella were taken from Hamada et al. (2013) . ND, Not detected/not reported; TR, trace amount. 
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